Reflex bradypnea elicited by cigarette smoke inhaled through an isolated larynx.
The respiratory reflex responses elicited by laryngeal exposure to cigarette smoke were studied in 23 chloralose anesthetized dogs. A balloon-in-box system was connected to the breathing circuit, which allowed smoke to be inhaled spontaneously through an isolated larynx while preserving its normal respiratory flow and pressure. Our results in this study showed the following. (1) Two tidal breaths of cigarette smoke inhaled through the larynx triggered a mild but consistent bradypnea: expiratory duration (TE) increased from a control of 3.13 +/- 0.18 sec (mean +/- SEM) to a peak of 4.07 +/- 0.24 sec during smoke inhalation. The slowing of respiration occurred only during the period of smoke inhalation and returned quickly toward control after resuming air breathing. (2) No concomitant cardiovascular response was detected in these animals. (3) There was no significant difference in the prolongation of TE between responses to low- and high-nicotine cigarette smoke. (4) The bradypneic response to smoke was completely abolished by application of topical anesthetic (lidocaine hydrochloride) to the mucosa of this airway segment. These results suggest that the smoke-induced reflex bradypnea is probably elicited by a stimulation of laryngeal afferents.